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MANUFACTURE 

(57) Abstract 

PROBLEM TO BE SOLVED: To provide a compound 
semiconductor device and a method for manufacturing the 
same by decreasing the number of manufacturing 
processes and protecting the surface of a growth layer 
to improve quality. 

SOLUTION: A substrate 21 is placed in a deposition 
chamber, and a GaN buffer layer, an n-GaN layer, an 
InGaN active layer, a p-AIGaN layer and a p + -GaN contact 
layer are grown by MOCVD method using growth materials 
of TMG(trimethy! gallium), TMI(trimethyl indium), 
TMA(trim ethyl aluminum), NH 3 gas, and SiH 4 gas. 
SiH 4 gas is supplied with the compound semiconductor 
device placed in the deposition chamber to successively 
grow a protective thin film on the surface of the p + -GaN 
contact layer. 
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©*v>pfiT««a»*«*JB«1-«fci:*K, 7-- 
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[0051] ua. 6$.&®(Dm±®iznm*m&*m5t 

[o o 5 2): ■ (nm^mmm mi. 3Rvmo*m^ 
x. **ni©*E3SMi®3B«E-3v^tMwr'*..-a-»- sr- 
-.■%=nmnmiza^xte.- {b$tt4£*<tsii<z>£& 

t LXV-y -7 4 V SUsS&i: S^i Nx 

^X^_L L?> (Si) fc/glv gSIR <:L TSiOiI 

[0053] a s it. mmmteBmiz&uz&m?zwi 

ii-TSo HfcS^Ji, S i Oxg|©fdc:g;tf*3fii:fc.2>N2 

[0 0 5 4] JS-*iWBfflfcH«*t#JH£J:»>, §51: 
^ri-5tcSfi2 1 tLXH^ZS i^xAi^fill 
Of*)fflS*g&±{C®SU TMG> TMI, TMA> N 
H3#>U Cp2 Mg. 5ySiH4 #*©&£« ft 
$fflUTGaN^'j77-12 3, n-GaNiI25, 
I n G a NrSttii 2 7 s p-AlGaNI29, p + - 
GaN3>i'^M31 *J&«£«3 (0 2 (A) ~H 
3 (B) ) c riE«JUBfiR©*«(li»-0«ifiJB«i:Ht 
^feff S V> -5 C i: * s T- # -5 . 

[0 0 5 5] fdcft/12 3~3 1 ©fB.££#«*7 Lfc * 

ffl^tl>feCp2MgO«tS4f?ita. wO^jST-fiE 

Mi&mz** ') j r#zx-&z>mxz<Dfr#m:ts2t\%: 
ptmtuz. asss^ s i 02^ssst-^^T?> 

^>«-i-a5MCDmS3Si:UT©N20^^i:S i H4# 
^CDttt&$§i*SU> p 4 -GaN3^i'Mi3lOi 
I±CS i02K*;tlC/£jirs. C©Si02®l©£j£ 
-Kfl9»ttCVD^t:j:a}&jajxHi:«ffi*jfc 

[0 0 5 6] Si02Mi±, 4>fc< t * tp^s^*^ 
tr> RJfofca^SfeLKX OJP^T-&*Q > 00A~5 0 

teJLjLBade* &*tM*g-XJHBJ:na£. SiO 
ZmS&&»* <«&££*© feSVMi»SL< 
J±7 0 0*C~ 1 0 0 0*CCDiggiEHf* s -pN2#a^,* 

x- 7 ;n&g4 ^ o x i> «fc i v 
[0 0 5 7] ±ao*=stifi»»c*it4*aj-e 

#*T-fc£NH3:tf;*&L©ttS!T-fiEllgl OftT-JSSS 

V&&ttfcC©V£&tt£ttj&-f £g(S(£l;:0, NASA 
B» p+ -GaN3>i'i'H31 t£ils?gt3 3X& 
4Si O 2^5 t^aOxNyg ifi c < g < M^ns 
cTiij ^rt*,*- ^iTuTcyST.irmKrs i H4*ftlft 



" " ■ 

TO" 0 5 8 ]^(§§££SeUfc®) W 2 , 3SV05S«lri 

-. m=$kmmmzin\xiz. <t&m#m<tsimo!>&m. 
2 1 t.vxv7 7-4 7*mi>\ &mmm3 3tusi 
n xmim^&mz&^tzv. m^mmmmxit. as 

h IT ■> 'J 3> ^;W K (SiC) fcjgiy 

3 3 £ LX f*i^F>( P (S _iO Nr^^^t>.5 

to o 5 9] ^mmmmizii^xi,. msizw-T. m 
mmmBmx-&mTzm&$i&zm^zck.&xg2>o 

»— *JS»fflfcra«**ll[CJ:iK SS2 lfcLTJSO 
5S 0f*)©Sig£±IC@gU TM 

G, TMI, TMAx NH3if7, Cp2 Ms, MS 
iH4 #*©&/£S*m£ffiV'>-CGaN;W77'-JI2 
3, n-GaN/125. I n G a Nri&Jl 2 7 . p-A 
lGaN/129, p + -GaND>l'i'M3 1^1 
£-£•5 (0 2 (A) ~H3 (B) ) . tit,&m&llL<D¥m 

itm-nmBmtmbfkftim^zct.Px-gz. 

[0 0 6 0] j£ftj|2 3-3 lcDJBJ5E4«»TLfc6» * 
Ui?3!J^T-fe-5H2, S/t»^^T-$)-5TMG*;«tl5K 
-t>^^-r-feSCp2Mff©^t&^at±1-5c C© 
^T^fi^Hi^-fr V ^ T- & 5 

*■ g i oVfT^FtfF^'f^ fe.s 5 o O'C- 1 2 o Q'ciP) 



K©fS*3iT-*.tMM2a^j^ t/slm^^com^m^ 

TSo S i H4#X©^&fci:VtC^p + -GaN3> 
bB3 1 htr-S -i-OJMUnwB M WWl *ft »ii. 
^C^S iONS©Sfi£sSim±, -figfi5fc!&CVDi£ 
ic i 5 JgfiExe i: mm Ife ?: sSS r 5 . 
[0 0 6 1] SiONIli, <pti< 

jLOAgg&figS-frS . C©^S*g*^*.U<JiiJi^ 

Jcj;?)l^gj*-a-v feiiMi^^^fiSt^c, si 

ti7 0 0*C~ 1 0 0 0*C©?gS«5HT-*»oN2#B^* 

X-7-— jvs&mnjixt) <tv>o 

[0 0 6 2] N20#* tiiix-r S i H4*ttl&l§ 

fl^UfcS iONK©iP^^tOJ^ 

[0 0 6 3] (^AUffiffiSI) H2. 3SVE6*fflU 
T, *«l9©^A*Jtl^ffiic:-ov^Tiawre. zzx-lt 
<b^#i9«:SIH©St5 2 1 i: Lt^VfAflt^ (Ga 
As) £JSV\ ff^s5M3 3i:LTS iONK*ffiV^5 

[0 0 6 4] GaAsli, ^fc*3>* VKtfilt Sr^C 
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g&!K GS-MBE- (Gassorce-Moleculor Beam' E 
pitaxy) a£J8^TJ*gS£ff2fifc-f 3.- - : -• - 
[0 0 6 5] 06l±, »A*ttJB»t*V>Tffi«-r*« 

TttJ3r*ai6«ntt; 8ffij(£Kfg&-*-&;: t*SRjfg 

*ilii&Jl£lc*i8 Lfc£ £*tg©JgAJBdi£fT-5 fc»© 
^-WViMZbiXXUZ, 

[0 0 6 6] fiE«Ji*JBl£-rSfe»©^MSii:UT, S 
i H4^fJX#±f&31 6 1, N2^^^J&^6 2, 02#*ft 
&3S6 3, TMGa0U&ffll6 4#«it6*U S&f.S3ia> 

.... [0.0 6 7] **. jsE^^5 1 mtmmm&izmftztx 

J«S * $ -fr * # 6 € ©*§-?: tDMii Oftffitt RjfET- & 

[0 0 6 8] fSSJl 2 1 ~ 3 1 ©JgJ&ii, g*g&g£J± 
«ca9<S«fc«i;t;fc**» ^S(*)410-"PasIlO 

aN;ly77-i2 3« n-GaNI25, InGaN 
?3t4JI27, p-AlGaNI29> p» — G a N3 > 
*f h/I3 1 fctfUi*-!** (02 (A) -03 
(B) ) o mZli. GaNM777-I2 3J4, N2i: 
TMGa*P^lC^^fb^-a-5Ci:lCj;!3Jgfig1-S. fife 

©esiist * mk mm & i5&x-m,& $ * « . 

[0 0 6 9] fiMia2 3~3 10JB*ii»Tlfe6, ft 

S;ii s ;KJl;*ttfcGaAsg«£jj£gg5 

[0 0 7*0] Cfflj;?!:, H-«artT*«LT«*MI 
*iW«H»«Ji*JBJ«r*fc», rtjiaas*ai*£ 

S -MB EJ6*ffl^TA«B* iV«aslitft}B«l,T 

v>*fc», £/!©#®T-«fflf!E^ba s .%&icg;:oTo 

[00 7 1] W±, »SMIBESSfc«-30T*ftWrtSfc 



iiM3 3©dt5#fti: UT S i&jixmk LT S i H4 
XZimi^X^ZiiK is->5> (Si2 H6) ^©S& 

£ E l-> * C i: * qFf&T- £> S o 
[0 0 7 2] SlSfiBiiUTMU InxAlyGa 

(1-x-y) N (0^X^ 1) (OgYgl) T-a$Jl5 t ^ 
ftfc©JI, 0J*.«A1N, p-AlN,.p-InGaN;C - 
p'-InGaAl N§#$£*l-t^-t$H«&J8)££fS 

[0 0 7 3] *&fc*=a»8HrettCp2 Mg-fcJSl* 
TpSH— h-t-fe4Mg*S&i!DLfc#. C©tt»)K 
•>*^^;uaiS (DM Z n) *>5.Zn*pIH-^>hi 
UTS!g?£e3 3(*){Ci^SDbT*ckl>. 

[0074] «c*,\ v>rn©nffi^tfi£ft®©^^j 

[0 0 7 5] 

TH*. C©fc». E£SBSHfc*|l|8a j $B£LC<^. 
[0ffi©ffim&SftBj3] 

[01] **Wt**»-75S*H*JBBfflt:*J^-C« 
[0 2] **WO»— 75SJIIAJIWBac*(tSHil» 

[03] *&w<Dm-7bm%A$kmw>miz}ivzm&ii 

[04] *%BJ©^H^SE^ffi4iftBj-r5fe»©<b^ 
¥i9#gg©S5#Bff®0T-iiD.5. 
[0 5] *%B^k:^ag23, JB£lt«i^SSiZ«l^Tttm 

t * « a« s© tB as tt. m f&mx- $> « . 

[0 6] ^nicASjBAXlB^SiC^v^Tffi^-rsa 

js^s©f§5B&* m&rnx- & s . 
[0 7] '&&<D4b£®>*m&&m<z)mm®mmx3oz. 

1 0 J^Sg 

1 1 £t££ 

1 2 N2££& 

1 3 H2{±i^^. 

1 4 TMGftf&a 
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1 5 


TMIftfgg 




2 5 


n-GaNl 




1 6 


TMA{ft£3i> 




2 7 


I nG aNSt£B 


- 


1 7 






2 9 


p - A 1 G a Nil 




1 8 


Cp2 Mg&i£3§i 




3 1 


p+ -GaN3>^^ hjf 




19 


S iH^flHS*- 7- 




3 3 






. 2 1. 






3 5 






2 3 . 


^GaN;?'/??-)! 


-* 


4 1 







[HI J 
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